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Abstract: A technique for identiﬁcation of hereditary properties under conditions of short-time
creep of Plexiglas is developed. The technique is based on experimental determination of shifting
of the center of decaying ﬂexural vibrations of vertically aligned test samples after their prelimi-
nary maintaining in a static bent state. Mathematically, the technique is based on using the ﬁnite
element method and integral equations of the theory of hereditary viscoelasticity with the Koltunov–
Rzhanitsyn hereditary kernel. An object function is constructed for identiﬁcation of rheological pa-
rameters of this kernel. The minimum of this function is found by the direct search method, which
does not require the function gradient to be known. The hereditary kernel of Plexiglas averaged on
the basis of data for several test samples is obtained as a function of time.
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INTRODUCTION
Plexiglas or polymethyl metacrylate (PMMA) is a transparent plastic mainly used to fabricate elements of
structural optics (portholes, fairings, aircraft canopies, submarine periscopes, etc.) because it oﬀers a combination
of necessary properties: low density (approximately twice lower than the usual glass density), high coeﬃcient of light
transmission (92–93%), shatter-proofness, water-proofness, high impact strength, and stability to aviation gasoline
and lubricants.
In terms of its response to external forces, Plexiglas can be referred to rigid polymer materials with viscoelas-
tic properties. In calculating the characteristics of articles made of such materials, one has to take into account the
time factor induced by material creep under the action of a constant or slowly changing load. In dynamic processes
(impact and decaying and resonant vibrations), the damping properties of the material play the governing role in
structural calculations.
Equations of various types are used at the moment to take into account the creep and damping properties of
polymer materials with expressed viscoelastic properties. Creep is usually modeled by using integral equations of
the hereditary theory of viscoelasticity, which contain hereditary kernels of the material (creep kernel or relaxation
kernel). The possibility of using these equations to describe fast processes of material deformation was discussed
in [1]. In this case, in addition to internal and external forces, the equations of state of the structure should involve
inertia forces arising in the course of dynamic deformation. However, this possibility is not yet used in practice.
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